Characterization of thrombin binding to alpha 2-macroglobulin.
The formation and structural characteristics of the human alpha 2-macroglobulin (alpha 2M)-thrombin complex were studied by intrinsic protein fluorescence, sulfhydryl group titration, electrophoresis in denaturing and nondenaturing polyacrylamide gel systems, and in macromolecular inhibitor assays. The interaction between alpha 2M and thrombin was also assessed by comparison of sodium dodecyl sulfate-gel electrophoretic patterns of peptides produced by Staphylococcus aureus V-8 proteinase digests of denatured alpha 2M-125I-thrombin and alpha 2M-125I-trypsin complexes. In experiments measuring fluorescence changes and sulfhydryl group exposure caused by methylamine, we found that thrombin produced its maximum effects at a mole ratio of approximately 1.3:1 (thrombin:alpha 2M). Measurements of the ability of alpha 2M to bind trypsin after prior reaction with thrombin indicated that thrombin binds rapidly at one site on alpha 2M, but occupies the second site with some difficulty. Intrinsic fluorescence studies of trypsin binding to alpha 2M at pH 5.0, 6.5, and 8.0 not only revealed striking differences in trypsin's behavior over this pH range, but also some similarities between the behavior of thrombin and trypsin not heretofore recognized. Structural studies, using sodium dodecyl sulfate-polyacrylamide gel electrophoresis to measure alpha 2M-125I-thrombin covalent complex formation, indicated that covalency reached a maximum at a mole ratio of approximately 1.5:1. At this ratio, only 1 mol of thrombin is bound covalently per mol of alpha 2M. These gel studies and those of proteolytic digests of denatured alpha 2M-125I-trypsin and alpha 2M-125I-thrombin complexes suggest that proteinases form covalent bonds with uncleaved alpha 2M subunits. The sum of our results is consistent with a mechanism of proteinase binding to alpha 2M in which the affinity of the proteinase for alpha 2M during an initial reversible interaction determines its binding ratio to the inhibitor.